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PROBLEM TO BE SOLVED: To estimate allergic 
activities of a chemical material by measuring an mRNA 
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SOLUTION: A mRNA or cDNA encoding interleukin-2, 
interferon-y, interleukin-10, interleukin-12 p35 subunit and 
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a template nucleic acid within a region placed between 
the both primers, and having base sequence, etc., of 
formuia III. 
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(54) lasMc^e^] «^<^)M5e;&^^ 

(57) imm] 

P^^^-- 1 0^ >'^ — n>r 1 2 p 3 5i^::/^ 

— 1 2 p 4 0 't^:/^:::^ :y b 
(Z>#^ ^ =1 - ^ ite^F# m R N A ^a^-r ^ ;^ 




1 

if S14 ^ D N A 4^ y 7< ^ ---^1:^ i: »9 ^ y 7^ y ---^^ 

(PGR) ^tf 5 t-i:oTmRNAXt^c 

D N A f^:iav ^T. 

(1) ^ — P^^^-- 2 Kf^mRNAXI* 
c DNA^ai^f-Sf-^^t-s (a) SufS— ^rcOTT^y-Y^ 

l/;^^ K 2 0 2 ~ 2 2 6 (VmMK-^'^^ ^ ^ 

Wk(0 % ^ K 3 4 5 3 6 9 (OM^l^^-^-^ y 

X <Jr brtulB^^^c^^? ^ K 2 4 2 — 2 6 8 

§v^^^, (b) milE--:&c^:^^-r'^-"^ UT-^ 

^ ^ V- 2 Ki~'5<^|®(7)^:5^ 1/;^^ K2 2 --4 3 

3 — 10 5coM:®t::/^-f :/y ^VXi-§ ;e-y 
^ K^fflv\ ^UrtfflB:7°n— X<J: LTtufBW^4^<?5p^ 
K 4 9 - 7 4 c7)^«{^^-N-r y ^^-T X^ ^ ;^ y 

(2) 4 — y :x.V2ly~ y K't' -SmRNAXt* 

c DNA^aiJ^-t^^fc^^tc. t9ia— :fe'coX^-^^-i: b 
^ K4 3 0'-'4 5 0(DUWcl^^^'^:fV ^^4:^^ir^:^V 

^(D^ ^ U::t'f-r 5 4 5 5 6 4 OM^f-'^^-r X y 
Xi--5;r y K^fflv\ -^ UTttjfBXn— X 

(3) >^^ — n--r 1 O Ki"6mRNAX 

f^c DNA^pj^i^^fei^f-. (a) tatH— ^r<z>x^-r 

(d:^^ Uyti^ K3 8 1—4 0 2o.^JK(-^-^'f Xy X-f X 

TmilBl^^*0^ v:^^ K 630^-650 (Om^l^^^ 

xy x-YXf ^::ry ^^^^p^iJ' i/^r^ K^ffiv\ -^Lrttf 

IBXP-Xt UTmfBS<^^t=f'c;Op?^ V;^^K4 3 1-4 
5 3 <^ffl^^i;::^-^-YXy X-YXt*^;r y rf>< >>^ v::^^ 

fflv^ ; &§VA|^ (b) Wfa~-:^(5DXy'<-^-<t LT-r 
15-38 co«^{c:/N-r X y x-r xi^^ ;^ y ^ 

K9 0 — 1 1 2cDM*f-^-^'l'Xy X-YX'r5;t'y 
v;^^K^fflvv ^bTmifEXp-X<J: brttflB 
^^^<Dp^^ K 6 2 — 8 7 (D^:tt^c:/^-f X y X-Y 
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(4) ^ — P-Y 1 2 p 3 5i:^X^:=::■^/ 

— Ki-'g>mRNAX(^c DN A^ate^65^c:i6S:i. 

(a) Buia~-:;^c?>X^-f t UT-f >':^ — P-Y^>^- 
l 2 p 3 51^X^::=^:y b4r:=i-- ]^^ir^mm'P<0^^ u:^ 
^ K5 7 1-5 9 4cOffi^^:^/^-f Xy X-TXf -s^y^^ 
>^ :^ K*fflV\ f&::^CDX^-Y'^— UTSutBI^^ 

i+J C03< X/::rf^ K 6 9 3 — 7 1 4 (DM^K'^^-^ X y X-^ 
X-r^::e-y K^fflV\ brSufSXP — X 

10 ^ LTSulB=^^4»^0>^^ V:^^ K6 5 7 — 6 8 0(Om^ 
f::/N-rXy X-f Xi--5:^y ^^^^ v;t^^K*fflV^ ; fc^ 
vvf^, (b) SftlE— :*rc^X^^^^— LT-f — 
^>^~1 2 p 3 5i^X^r:^:y h Kt^64^®4^(^X 
X l-'^e-^ K 6 2 — 8 1 <D^«(c:W X y X-Y Xi~^ y 
K^ffiv^, tt;6rcDXX-f '^--^ bTmjia<^ 

^ftKT)^:^^ 1/;^^ K2 0 8 — 2 2 9(7)M^t^:W Xy X 
^ Xi--5;:ry i/:^^ K^fflV^, -^LTrnflBXp — 

Xi: bTiuffil^^^^^^^:^ Kl 18 — 14 3 0C>M 

20 ^V^t^ 

(5) ^V^— P-f 1 2 p 4 Oi^X^^:y h 

— Ki-'5mRNAXt^cDNA^?iJ^t~^/S:i6{e:. 

(a) giiE-->br(Z)X^-r-^— ^ bT-Y>^^— C3^^^"" 
l 2 p 4 01^X^^>> K4r=^— Ki~^WK4^C)^X l--:^ 
^ K 6 0 0 — 6 1 9 (Z)^:^E::/N;Y X y X-^ Xi"^ y 
^X v-:^^ K^fflv^, {&^(D:f'^--f^-'tVXmw^i^m 

^(O^^ K 7 3 9 — 7 6 O c^W:^t;^>'^-r X y X-f 

Xi"-5;ry ri^>?Xi/^^ K^fllV\ -^rt-THufaXp— X 
^ LTS&ffi;S^4i<Op? ^ i^;:*-^ K 7 0 1 — 7 2 6 (omW. 
30 jn/N^Xy X-d^ Xi~^:t^y ^ K^fflv^ ; fe§ 

V^^i (b) tulB—^-coXy'^'^— <t bT-^X^^-Pf-r^ 

1 2 p 4 OihX^:^?/ h^r^— 
l/;^-f"K l 9 9 — 2 2 1 (7:)W«E:iW X y X-Y X-f-^:^ 
y l/;^^ K^fflV\ ft^^cDX^-f ^--i LTSulE 

<^^iti<7>^ ^ V-:^^ K 4 3 0-4 4 9 (^^ffii^t^^^-Y X y 

X--r xt--5^y i/:t-5^ K^ffiv^, ^bTtJtaxp 

-Xi bTWlB^^'t^(Z)^t^^ W;^^ K3 3 3 — 3 5 ^(O 
•^LT. tulBX^-Y-^"2iU^Vn-X;5U 5-3 5ili(^ 

^ m R N AXE* c D N A (?:>Ste::^?ifeo 
[M5KJI2] HUlBX^-^-<'--&T>^XP--X;a5 2 0-3 

— t=z>r:3r^-2«fKT'Ml^ffl (a) 

5' TGATGGACCTACAGGAGCTCCT 

GAG3' (Mnm^ : 7) 
50 y y^— ;?^X^--f 5' GAGTCAAATCCAGAACATGCCGCAG 



(3) 
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3' mm^^ : 8 ) 

y^u-^y" 5' CAGGAACCTGAAACTCCCCAGGATGCT3' (Ba?lJ 
: 9) 

^^^_t2^^V-2i(tg^M^M (b) 

:7 — y — K ^ ^ — 5' tcacagtgacctcaagtcctgc 

3 ' m^m^ 2 5) 

y/^— 5' TGTTGACAAGGAGCACAAGTGTC3' 

mmm^ : 2 6) 

y^P— 5' TGTACAGCATGCAGCTCGCATCCTGT 3' (gB^lJ 
#^ : 2 7) 

— !7 — K:7"^-f^— 5' GTCAACAACCCACAGGTCCAG 

3' inm^^ : 10) 

y ;^:7'^-f -e— 5' TTGGGACAATCTCTTCCCCA3 ' 
(iB^lJS-^ : 11) 
y^n—y" 5' CGACTCCTTTTCCGCTTCCTGAG3' (ia^fj# 
^ : 12) 

— pt^^>'-105S{^-?'iliSffl (a) 
^^_r7_ |--/^^v^_. 5/ CCCAGAAATCAAGGAGCATTTG 
3 ' (SEi?IJ#-§* : 13) 

y 5' CCTGGAGTCCAGCAGACTCAA3' 

(ia^W-g- : 14) 

:/ 5' TCAGGATGCGGCTGAGGCGCTGT3' (ia^lj# 
: 1 5) 

^V^-n-Y^>--10jHS^ifJ^ffi (b) 

:7;^ — K:7^^'-r^-* 5' AGAGACTTGCTCTTGCACTACC 

AA3 ' (iE?IJ»^ : 2 8 ) 

y ;^::/^-f 5' gtaagagcagggagcatagcagts' 

Wdli-^' : 2 9 ) 

:/ 5' TGAGCCAGGCATGATGGAGCTCTCTT3 ' (iS^'J 
WrW : 3 0) 

YV^ — a-f :3f.V-- 12 p 3 5i^y^^^:^:y hftf^-?-?!']^ 
^ (a) 

— !7— K:7^^^ -v^— 5' ATCATTCTAGACAAGGGCATGC 
TG3 ' (ga?(/#-^: 1 6) 

y /-^ — ^ ^ ^ •x'^ — 5' GTGAAGCAGGATGCAGAGCTTC3 ' 

(m^m^^: 1 7) 
:7'n— 5' TAAGGGTCTGCTTCTGCTTCTCCCACAGGA3 ' 

(ga^(l#-©- : 18) 
^V^ — pt^^V- 12 p a 5i^:/^ri-. 
ffl (b) 

:7 — 17 — K 7" ^ ^ 5' CCAAGGTCAGCGTTCCAACA3 
' (la^H-^: 3 1) 

y y^y ^ -v— 5' TAAGACACCTGGCAGGTCCAGA3 ' 

(ia^ij#^ : 3 2) 

y^n—:/ 5' CGGTCCAGCATGTGTCAATCACGCTA3 ' (SE^iJ 
: 3 3) 

^^.^^t^^^^-- 1 2 p 4 Oi^:/^:=:.^^ h^tteT-»J^ 
ffl (a) 

— 17— K:/'^'^^— 2 5' TGTCCTGCCAGGAGGATGTC 



30 



40 



3 ' (la^OS-^ : 1 9 ) 

y /s'— t;^'^-^ ^— 5' CTTCATCTGCAAGTTCTTGGGC3 ' 

(Sa^lJ*-^ : 2 0 ) 
y^n— 5' ATGATGTCCCTGATGAAGAAGCTGGT3 ' (gB^fJ 
: 2 1) 

— 1 2 p 4 0i^::/^:=^iy hAi^^M^ 

m (b) 

K:::^y--r^— 2 S'' AGATGACATCACCTGGACCT 
CAG3' (BB^IJS-^ : 3 4) 
10 y >;y^^-f 5' ACGTGAACCGTCCGGAGTAA3 ' 

(ga?IJ#^ : 3 5) 
:7'n— :/ 5' TTCGTTCTTGTGGAGCAGCAGATGTG3/ (E^IJ 
#^ : 3 6) 

Kga^ij ^ ^1- 6 . fi*« 1 X 2 lzLtm(0:^mo 
[|f*3S4] ^Mi: bT^bK. ^yirnr/V-xt: K 

6 7 (Omm^-^^^ y ^^-f Xt~^ ;t'y ^ U:^^ 
^ffl m:^(Dy'y^ t l^X^ ^ u:^^ K 2 5 2 ~ 
2 7 1 cDffl«^c:/^-Y::^'y ^VXt-^;^y ^p?^ i-:^^ K 
^ffiffl b. ^ b-C:7'u— :/t bT>?^ K2 2 2 — 

2 4 2 <Dmi^<^:^V^^^^ l/;^^ K^fflV^r. y ir n 



50 



vnm : 

^^^r7^ p^^T-y^^^ 5/ AATGGTGAAGGTCGGTGTGAAC 

3 ' mmm-^^ : 2 2 ) 

V y<--:^y'y'<^-- 5' GAAGATGGTGATGGGCTTCC3 ' 
(ia?lJ#^: 2 3) 
y^u-^y] 5' CAAGCTTCCCATTCTCGGCC3 ' (ga^fiS-^- : 
2 4) 

y y xi-^ r h ^^x^^-ry^-r—Rxj^yvi 

[lt*JS6] yp^—y—]^'':fy4^—RXJ^])^<—:^::^ 

l/T—i^^jStt^^-r^DNA^y »9 :^y 7^ 

y—^^mmRft< (PCR) ^ff 5 ::iS-i:ormRNA 

(1) V^^^^ — n^i^v™ 2^=^— Kt'^mRNAXf* 
c DNA^SJ*1"^:^ci6t^:. (a) tfitB"-:fe'c7:>X^--r^ 




5 

^ ^ K 3 4 5 3 6 9 (D^'^\^/'^4 ^ U Xi" 

Xir:5:tV ^'^^ (b) fulE- 

^^m(o^ ^ i/;^^ K 2 2 — 4 3 (Dm^i^^^^ 'f y 

W^^(0% ^ K 8 3 ~ 1 0 5 cOMScf-^-^-f y 

:^^ir^:tV ^^^^ i/^^ K. SO^mS:?^p^--:/<^ LT 
t&taM^ft^cO^^ 1/::^^ K4 9 — 7 4 <0®*gc{r./N^ -y^' U 

(2) — 7 K-r^mRNAX^^ 
430 — 450 <:om^*{;^^^-f X y Xi"^^ y 

1/:^=^ K5 4 5--5 6 4 (DM^i--^^-^ y X^^ 

itV ^^^^ i^^'^V. RV^mmyx:^—:ft VXmW.mm 
^^(D^^ \^:^'f- K5 0 S-'S 3 0 (T^ft^fi {::/N-f :/ y c^V 

(3) V-i^? — n^ar>^™ 1 0^:3— Ki-^mRN AX 
f^cDNA^ffliJS^-Sfci^tC, (a) SfllB-;^c^:7^^-^ 

(D% ^ 3 8 1-40 2 (ZiM^t^l/N^ X y X 

-r>5:^y d^^^ u:^^ F\ f&#(^X^-Y -^--^ LTftfrK 
^ K 6 3 0 6 5 O (DM*^-^^^ X y 

:$^VX^^;^y ::i-p?>^i/:^^Ks RtJ^Hufa:7"P— Xt b 
THtllEl^^cff^^:?^^:^^ K4 3 1~4 5 
^Xy ^VXi-^:^y l/::r^K ; fc6V^^^, 

(b) HUfa"-:fe^C>XX-r'^--i: \^X4l^^ — rt4^>'- 

m^^-^-^ X y xi--5;r y ^ i-:^^ K. mJj(oy 

y'^^—t\^xmUm^'¥(0^^\^:t'^Y9 0^-1 1 2 
:/ y X-t^:^ y i--;^^ K. 'BlX^ 

7 c7)^«(^i/^-f Xy ^rV X'r'5;e-y ^''p?:?^ K ; 

(4) 4 >^-^Vi4 2 p 3 Si^X^::^-/ V-^^ 
— K~r'5mRNAXt:J c DNA^Ste-f ^fcii^^J:. 

(a) SulB— :*r<;9X^-r-^— ^ lt-^ n^^v- 

1 2 p 3 5i^X^:^>;/ b ^ Ki~^1^^4f(7:)^ ^ t/:^ 

^K5 7 1 — 5 9 4c7:)S:^{c/N>rxy ^vxi-^;^^y 

K 6 9 3 — 7 i 4 <DW$L\'^^-^4 X y X-Y Xir^ 
:^y :3r><^ v:;^^ K. ^-O^SftlEXt^— X^ LTtuSBI*^ 
^'(^X:^ V::^^^ K 6 5 7 — 6 8 0 <D^1^\Z./^4 y X-Y 
Xi-6::ry rd^X^ l/;^^ F ; fe6V^t±, (b) SfjIB— * 
(7>X-7^-^--i: LTd' XX^ t^-Y^^-- 12 p 3 5 i^X 
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K^^;K^*(?:)>^ ^ 1/;^*^ K6 2 — 8 l 
CO^«t^/^-r X y X-^ Xt-^ ^ y ^ v-^t^ K. ffi* 
COXy-f-^— i bTSuiait^nfncO^Cr^^ V;^^ K2 0 8 — 

2 2 9 CD^i^l^l^N-r X y X-Y Xt~^;^y ^ u:^^ 

H\ ^T>maxt^-x^ i^xmmmm^(^^^ k 

11 8 — 1 4 3coM*t-wxy x-f xi^^::r y ^^i-xx 

(5) --r X>^--n^^^/- 1 2 p 4 0i^X^:=^^^ 
— Ki"^mRNAX(^c DNA^aj^i^^fci^i^:; 
10 (a) Hf)lB--::^(^XX-Y^--i L-T^X-^ — ^V- 

1 2 p 4 0 f-X^:=:i h ^ ^ Kt^^^^^^CDX :^ 1^:^ 
^ K6 0 0 — 6 1 9(^M^&-^^^Xy X-^Xt^6:^y 

^ 1/^5^ K 7 3 9 - 7 6 0 coM«(^/N-r X y XX xi-^ 

;^y d^^^U::t^ h\ &t)^^WIBXn-X<!r LTftfteW^ 
I^COX^ K7 0 1 — 7 2 6 ^M^f--^^-^ X y X-^ 

x-r-5^y ^x^v^^K; fe^v^t^; (b) taia-z^r 

(^X^'-r^— ^ bTX >^:$? — ^>^- 1 2 p 4 O-^X 
^n-/ Ki-^^Ktt'cOXcJ^ t/;t-^ Kl 9 9 — 2 

20 2 1 0^^^^;^/^X X y XV Xi^^ y ^ F\ 
ftH^cDXy-Y^-'i l.xmum^^<0^^ i/;^^ K4 3 
0 — 4 4 9C9M:®f-'^^XX y X-YXi-^::^y rfX^ l/:^ 
^t/SutEXt^— X^ UTSutai^^4*<^X^ V:^^ 
F 3 3 3 — 3 5 8 (7:)^^(^:/^X X y XV Xir^;^ y :::i^X 
^ l/:r^ F\ ^^^v SulaXy-Y'^--&r>V^:^^- 
5 — 3 5 fi(7)X ^ u:;^^^ K;0^ :^ y i/:^^^^ 

lM*:S7l tu|BX^X^-S:OVi=^-X;a5 2 0-3 

[ft 5f?:«8 1 ffllBXyX*r-^U^VV-X^^^*^^>X ^ 

^ — n^ :3t^:X"2ae^PJ^ffl (a) 
X;r-"t7-- KX^'-r^-- 5' TGATGGACCTACAGGAGCTCCT 
GAG3' (ia^lj*-^ : 7) 

y/<— XX^X'^-' 5' GAGTCAAATCGAGAACATGCCGCAG 

Xn— X 5' CAGGAACCTGAAACTCCCCAGGATGCT3' (Mm 
40 : 9) 

^:^^^p^^>^-25te-T-W^ffi (b) 

X;^ — r7— KX^-YV— 5' TCACAGTGACCTCAAGTCCTGC 

3 ' (ia^JS-^ : 2 5) 

y/>*— XX^X-^" 5' TGTTGACAAGGAGCACAAGTGTC3' 
(ia^lj#-^ : 2 6) 
Xt2 — X 5' TGTAGAGCATGCAGCTCGCATCCTGT 3' (ia^'i 
#^ : 2 7) 

X XX :7 ^ p - r 

X;r--!7- KX^X^- 5^ GTCAACAACCCACAGGTCCAG 

50 3' mmm^ : i o) 





(5) 



Wm^-l 0-304880 



8 



]) ^<--:^y'y4^-' 5' TTGGGACAATCTCTTCCCCA3 ' 

(Mm^-w : 1 1 ) 

Zfu—--:/ 5' CGACTCCTTTTCCGCTTCCTGAG3' (gfi^'iS 
^ : 12) 

^ — n^^y- 1 0»{H-^S'J^ffl (a) 

— !7— K'7"y-r-<^— 5' CCCAGAAATCAAGGAGCATTTG 

3 ' m^m^ : 1 3) 

]) 5' CCTGGAGTCCAGCAGACTCAA3' 

mmm-^: 14) 

5/ TCAGGATGCX5GCTGAGGCGCTGT3' (la^'JH 

: 1 5) 

YV^-n^^V-lOil^^-T-pJ^ffl (b) 

:7 — r7 — K:^^ 5' agagacttgctcttgcactacc 

AA3^ (BB^IJ^^ : 2 8) 

y :7°y ^ v-- 5' gtaagagcaggcagcatagcagt3' 

(Sa^lJS^ : 2 9) 
y^n— :/ 5' TGAGCCAGGCATGATGGAGCTCTCTT3 ' (Ifi^lJ 
#^ : 3 0) 

4 ly^—x^^^^y- 12 p 3 5^^:^- ^y biHS-^^i'J^ 
ffl (a) 

;7 ^ _ 17 _ 1^- ^ ^ — 5^ ATCATTCTAGACAAGGGCATGC 

TG3 ' mmm-W : i 6) 

y/^— Xy^^^-e— 5' GTGAAGCAGGATGCAGAGCTTC3 ' 

(E^IJ#-^ : 1 7) 

— 5' TAAGGGTGTGCTTCTGCTTCTCCCACAGGA3 ' 

(ia^lJS-^ : 18) 

— n^^V- 1 2 p S b^y'^^^y hstfiT-S']^ 
ffl (b) 

:7;^- — r7— K:7"^'Y'^— 5' ccaaggtcagcgttccaacas 

' (ia?ll#-§^ : 3 1) 

V /^—^^y^y ^^— 5' TAAGACACCTGGCAGGTCCAGA3 ' 

(ga?«#-^: 3 2) 
yr^^-:/ 5' CGGTCCAGCATGTGTCAATCACGCTA3 ' (ga^lj 
: 3 3) 

— P^ ^^^- 12 p 4 Oi^:/^^:y >at^-^PJ^ 
ffl (a) 

-7 ^ r; p'-T^^ ^ ^ ^ 2 5' TGTCCTGCCAGGAGGATGTC 
3 ' (Ba^fJ#-§^: 19) 

yv^— 5' CTTCATCTGCAAGTTCTTGGGC3 ' 

(ia?ij#-^ : 2 0) 

y^P— :/ 5' ATGATGTCCCTGATGAAGAAGCTGGT3 ' (iE^IJ 
: 2 1) 

m (b) 

y^;^ — 17— K::^^>r ^"2 5' AGATGACATCACCTGGACCT 
CAG3; (ia^lJli^ : 3 4) 

y /^^-y^zfy-^ 5' acgtgaaccgtccggagtaas ' 

(ga^lj#-^ : 3 5) 
y^n— :/ 5' TTCCTTCTTGTGGAGCAGCAGATGTG3 ' (la^O 
: 3 6 ) 



[lf*JR9] bT§ etc:. :^^y ir PT/i^r't^ K 

- 3 -/}^X:7:x:— h • T^^t: KP<J^^-^— Kt*^®: 

—:*rcD:7'^^'x— ^ LT><^ 1/;^^ K4 6-- 
6 7 (Om^^^^^-^ y ]^ ^VX-r§:^y F\ 
f{fe;?^(^y^'^-f i Lr^^ l/;^^ K2 5 2 — 2 7 1 
10 «:K^^:^^^:/y :^VX^^;ry l/;^^ F\ RV^y 

n — y^' bX^ ^ I/:^^ K 2 2 2 2 4 2 C0^ttc7:>:^ y 
r^^-y? ^ l/::^^ K^-g-tfff 6 — 8 c0V^Ttb;^> 1 mi^U 
m<^^yho 

[gf5ft«10l tuSa^^y^nr/l-y=^t: K-"3-^;=^y^ 
f^KSa^iJ : 

-7^_-t7_p^-7-^^^_ 5/ AATGGTGAAGGTCGGTGTGAAC 
3 ' (ga^IJH^ : 2 2 ) 

y y-^— ;^ ^ -V— 5' GAAGATGGTGATGGGCTTCC3 ' 
20 (ia?IJ#-^ : 2 3) 

•:fx:i^zf 5' CAAGCTTCCCATTCTCGGCC3 ' (ia^ij#^ : 
2 4) 

-:/^fflv^6, l»*«9^cta^feco^^;/^o 

[0 0 0 1] 

[0002] 

m^(Oikmi :^y (P CR?i) 

R?iooiffli^t bT. y 'fe^ l ^^^ Vf^-t- 

fe^ 2 ^ S-^ § ^fc X n X ^ffl V > ^ffl § :^ 

m±.(DmiL t t3i«^tv;^c»si:<^a5{i£:t-^-^-r X y x-y x 

b. ^oy Tjf— fe*i ^^^>'^-¥"fe*2;0S?g'^ 

brv^-sxp— x^fflvv 5' -^3' ^^y>?:^^l/T— 
^f^st4^*i-'5DNA4^y 7^^--i^^^fflV^TPCRS;?& 

[0 0 0 3] in If?:) (A) ~ (D) t^::|oV^r. 

y:^—v— V^yH'^—t^T^nA^-^) ;^ ^--i^^<^iKfl!t- 
i: ^ #g bXXp— Xir^1--5 ir. Xt:?— X^^^-T-S 

>ry ri'^^ i/:^^ Kft. DNA/Ky ;^ 
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10 0 0 4] t^^>f'^ — 2 

[0 0 0 5] 

too 0 6 ] #^(7:)^ Y^Mm^^^Xh^ 2 o 

tosm^^-^^-r :/ y x^5^'&(7>/^>r y xco^ 

C-^i^^i^. itt;^ (Tm) oo^tf ^^SiSliSt- 
fcXy Xn — X iC^^T L t> J^IBD 

^-f--<r#^(^:^^i:io^|^tf^^(^J: ^9 y^n— Xt X 
[0 0 0 7] -^:i^*:^P^t^, Twi^^3^^— c?:>^^^{^:>£::^^ 

-2 (I L~2) , >^^--:7^n>- — n 
-Y^>'-10 (I L~ 1 0) , -<r>';S?--t2^^^/-~ 1 2 
p 3 5i^:/>::^^^i^ h^lK-fV:^^ — 1 2 p 4 0 

[0 0 0 8] 

f«y^y^-r-{^:^^tbfc:««rt-e»^^^^/N^:/y 
i^^^^^tt^Wf N A:^K y ^ y — If ^ y 7^ y — if 

ii^RiS (PGR) ^tf5 - if-<^:<>TmRNAXf^ c 



# 

(6) IfM^p 10-304880 

10 

[000 9] (1) >^^— t^-r^>'-2^^— K^>5 

mRNAXt:icDNA^M^-r^)^c^};^, (a) tftfia— 
;^c^Xy-f <Jr LTY>':^ — P-Y^^- 2 

V::^-^ K 202 — 226 0^W$AZ^'^4 X y 

— h \.X^\W^^(0%^ U:^^ K3 4 5 — 3 6 9 CO^^S 
i^/^-YXy X-^Xi-^^y V^m^K^ L 

TttffBXn— Xi: L-TfluEi^^^+^T^p? t/:^'^ K 2 4 2 

10 ~2 6 8(7)M*iS(-^^-rxy ^^-f xt*^^y i/;^^ 

K^fflV^;fe^V^^^. (b) Buffi-;^(DXy-r ^ U 
— n ^ =3r 2 ^ — Kt-^^^C*^ X l-^::^^ 

K2 2 — 4 3c7)ffi*Sic:wxy x-f xt-^:^y ^^y^ ^ U 

Y^m^^. Wo<D~y'y4 '^--t\^xmwM^(Dp< ^ 

1/;:^^ K8 3 — 1 0 5(D^^(2:^N-rXy x^xi~-5:r y 
^%^\y:^^ Y^m\^\ -^r LTHufaXn-::/^: brt&fB 
W^^(0%^ U::^'f^ Y A 9 — 7 4 <7)M:^i->'^-^ X y X^ 

[0 0 1 0]^^ ^-^^ n-Y^^r^-- 2 ( I L- 2) ^:=t — 
20 Ki-^jtiK-?-Jh(7)Xy^^-S^ffi«^Xi:3^:r^s^^ 

m<o\±mM^^m 2 (A) ;!:(Dg|t;!::|^v^T_h 

m(DTmm^j^t^y:^—v- KXy-r'^-;5VN^xy x-y 

^X^^o 4>^ — ^4^iy-2 (I L ~ 2 ) it-gT-ffltJ 
bV^Xy-r^— ^t)?Xn— XOp?^ !^::^^^^ K 
la^lj (a) J^^c^ii^Tfc^ (jll2<7) (A) 

30 y :^ — V Y^y 4 5' TGATGGACCTACAGGAGCTCCT 

GAG3' m^m^- ' 7) 

y ;^Xy'Y^^ 5' GAGTCAAATCCAGAACATGCCGCAG 
3' (ifi^lili^ : 8) 

y^a— X 5' CAGGAACCTGAAACTCCCCAGGATGCT3' (IB^IJ 
: 9) 

4-^^ — X2^e^l^~2 (I L"2) itfS-T-aiJ^fflc^^f^ 
L V ^ X y — X X^ n — X (Z) ffi (Z) ^ ^ 1^ ^ K 
{h) \^^X<om^Xh^ m2(D {A) <D2^-YBiXm 

o 

40 :7;^- — r?— KXyX-x— 5' TCACAGTGACCTCAAGTCCTGC 
3^ (ga^JJS^ : 2 5 ) 

y ;=<.Xy-Y^— 5' TGTTGACAAGGAGCACAAGTGTC3' 
(gS?!l#^ ; 2 6) 
y'n— X 5' TGTACAGCATGCAGCTCGCATCCTGT 3' (gB^IJ 
: 2 7) 

[0011 ] (2) >r V^ — y:x:n>-"V Ki"^ 

y--r'^-"i: UT^X^ — :7rt.a Ki^^t^^ 
4^(5::)^^:^ i/;^^ K4 3 0 — 4 5 o cz^M**^-^"^^ X y XV 
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[0 0 12] -r — :7:xin Ki^^a^T- 

;7 ^ _ r7 _ p -7- ^ ^ ^ _ 5/ GTCAACAACCCACAGGTCCAG 
3' (SB^IJS^ : 1 0) 

3 ^^--^^"y -^ ^— 5' TTGGGACAATCTCTTCCCCA3 ' 

itWm^ : 1 1) 
-fvi-^-f 5' CGACTCCTTTTCCGCTTCCTGAG3' 
: 12) 

[0 0 13] (3) -Y>^^^t2--r^:/- 1 O^^— 

-5mRNAXf:i c DNA^M^^6fc:i6^ei. (a) SufB 
— :*-co^^^-v— LT--r 1 0^::^ — 

Kt~'5iK^tp(Z)p? ^V;^^^ K3 8 1 --4 0 2c7)MW^^^ 

0 y Xt^^:;^ y ^ i-;^^ K^ffl 

K4 3 1 --4 5 3(^M^t::/^-f :/y ^VXi--6:^y ^^>< 
i-;^* K^fflv> ; fc^v^^^, (b) t5fa"-;^(^)X^-r 
i: bX-r >'^ — n-r=¥V- 1 0^=t^K-t-^;t^^i4^ 

(o% ^ uyt"^ F 1 5 — 38 (Dmi^i^^^^ X y x-r ^ 

:^y ^""^^^ l^:^5^K^fflV^, fiii:;^(DXy'f 'w'— ^ bXSu 
mm^'P<^^ ^ 1/:^^ K 9 0 ~ 1 1 2 coffiJg^{:n^^-r :/ y 

— Xi: bTSft|Big^43CO>^> I/::^^ K 6 2 — 8 7(7)M*^ 
[O 0 1 4] — Ptxf^drV- 1 O (I L-10) ^ 

31 - K-r § X ^ ^ X - x^ 

T. 3:^<DTmcoM^}-Xm2(D {A) t^oV^TlBicb/h 

* bV^X^-f *^--S:t/Xn— Xo^^^ l/:^^^ KBB^^iJ 

(a) tmc7:)iii9r-&^o 
:7;^ — KX^-Y^— 5' CCCAGAAATCAAGGAGCATTTG 
3^ (ga?li#-^: 13) 

y XX9-f 5' CCTGGAGTCCAGCAGACTCAA3; 
(iB^lJ#^ : 1 4) 
Xn— X 5' TCAGGATGCGGCTGAGGCGCTGT3' (gfl^lj# 
: 1 5) 

^ =¥x- 1 oiie^itefflco^?* bV^XX^ 

&U^Xn — XcOf4(^^^ KBflM ( b ) f^^O 



(7) #^^1 0-3 0 4 8 8 0 
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5/ AGAGACTTGCTCTTGCACTACC 

AA3 ' inm^^ : 2 8) 

y ;^X^-f 5' GTAAGAGCAGGCAGCATAGCAGT3' 

(Sa?lJ#-^ : 2 9) 
Xt3— X 5' TGAGCCAGGCATGATGGAGCTCTCTT3 ' (IB^IJ 
: 3 0) 

[00 15] (4) X^ — n-r^^-- 1 2 p 3 5i^X 

(a) Sftia--;fy(7>Xy-rNr— t bT-f — n 

10 >f ^>'- 1 2 p 3 51hX>::2.-.^ h ^ Ki~61^^4>cD 
X^ l/::^^ K5 7 1 — 5 9 4 X y X-T Xt* 

^::ry :=?'p^Xl^:rf'K^fflV^, ffi:*r(^X^-r^— <t bT 
tuta}^^4'(^X ^ V;e-^ K6 9 3 — 7 1 4 CO^:^{;i/>^ 
Xy X-rXi-^;^y i-;^^ K^fflv\ ^bTMIB 
Xn—XirbTflJSa^^^l^cO^X l/^^^Ke 5 7 — 6 8 
0 (:7)M«{--^^-f X y X-< X^6 :r y ^X ^ i/^r^ 

v>; fe^v^t^ (b) S9iB"-:%'(^x^^^— t br^X:^ 

— 1 2 p 3 5i^X>::^^:y h ^:=^— ]^'^^mm 

tpco^ ^ 1^:^^ K 6 2 — 8 1 (DM^i^:^^^ X y X-f Xi^ 

miU^^^<0>^^ Uyt'f^V2 0 8 — 2 2 9(DM^^^-^'^4 

xy X'^xi-^;ry :=?X:?^ i/:^^ K^fflv\ -^brttflB 

Xt2— X^ bTt&ffiW^4t<^Xr5^ l^:^^F l 1 8 — 1 4 

3 X y X-Y X-r ^:^y ^X l^:^?- K^>Fi 

loo 16] XX — t2-f ^X- 1 2 p 3 5i^X^^:y 
h ;|r Kt- ^MfS-T-JbcT^X^-Y t Xt^ - 

3;?^0DTIftt^S*^i|lf2 0O (A) ^^lOV^TfSicb 
30 fcjl^ "trfe^o — i^-Y^^X- 1 2 p 3 51^X^:2^:=^ 

^ x::^^ KWfJ (a ) fi:*Ojl»9 -efc^o 

X;^ — HX^X^— 5XATCATTCTAGACAAGGGCATGC 

TG3 ' (gB?lJ#-^ : 1 6) 

y X^ 5' GTGAAGCAGGATGCAGAGCTTC3 ' 

(SB^(i#^ : 1 7) 
Xn— X 5' TAAGGGTCTGCTTCTGCTTCTCCCACAGGA3 ' 

(SB^lJ#-^ : 1 8) 

4 l^^^xi4-^>- 1 2 p 3 51^X^:=^^;^ hstf^^Sd^ 
40 bV^X^-f ^-O^Xn— XC»ffiO>?^ x:t^^ 

KWlJ (b) jm(;:>jSt?T^fe^, 

X ;^ — 17 — F X ^ -Y ^ — 5' CCAAGGTCAGCGTTCCAACA3 

' mmm^ : 31) 

y ;==;X^><r'V^— 5' TAAGACACCTGGCAGGTCCAGA3 / 
(ia^ij#-^ : 3 2) 
Xn— X 5' CGGTCCAGCATGTGTCAATCACGCTA3 ' (SB^IJ 
: 3 3) 

[0 0 17] (5) XX^ — a^^X- 1 2 p 4 Oi^X 
^- K-r-^mRNAXt^c DNA^Ite-r^ 
50 fc^^K^ (a) Bm-if(Dzf'7-('^—t\.X-f >^ — X2 
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1 2 p 4 Oi^y^:::^:y h^^— V't^m^'^<^ 
^ ^ U;^^ K600 — 6 1 9 (DW^\^^^^ y Xt" 

m!tE^^m^<t>^ ^ K 739-^760 (Dm^^^^-^-^ 

1 UTtata^^^^^*^^ ^ l/^^^ F 7 0 1 - 7 2 

V^ ; $)-5V^t^, (b) mW^—^(0:f'7 4^—t\^X'<l^ 

^^p^^^-- 1 2 p 4 01^X^:=^^^ h^^— Ki^5<^ 
^4>c5:)^^ U'::^^^ K l 9 9 --^2 2 1 o^^^ ^^:^^'-r :/ ^ 

bTWfBl^^4*t^>< :^^ l^^f" K4 3 0 4 9 (T^ffi^ 
t^:W:/y ^VXi-;5:^y ^^^^ v-:^^ K^fflV^, -^ b 
rsaiBy^p-:/^ bTmitB1^^1^(^>?^ i/^^ K3 3 3 
-3 5 8 0W^ie:^N>f y^^y ;5^^-r X^^:^ y ^-^ r^ 1^:^^ 

[0 0 1 8] 1 2 p 4 Oi^:/;^:::^iy 

:/m^mtLh(Di^mM^^m^(o (e) e^i^i-o 

^^::^oV^r 3*cD-FMc>«*t^El2c7:) (A) {c::|EttLfcii 
«9/^^fe'5o V-i^^^-^n-f 1 2 p 4 Oih^-^-r^^jy h 

-7^_r7_ |--/^^^_2 5' TGTCCTGCCAGGAGGATGTC 
3 ' {Umm^ : 1 9) 

y ^^^-f-r— 5' cttcatctgcaagttcttgggcs ' 
mm^^ i 2 0) 

y^n — 5' ATGATGTCCCTGATGAAGAAGCTGGT3 ' (la^lj 
: 2 1) 

— ^2^:3^^- 1 2 p 4 Of-:/^^:y bit^e^ai^ 
FWO (b) j^^coil^^xr^^o 

— !7— K:/'^-f 2 5' AGATGACATCACCTGGACCT 
CAG3' (ga?lJ#-^ : 3 4) 

y v;:7°^-f 5' acgtgaaccgtccggagtaas ' 

mmm^ ' 3 5) 

y^p— 5' TTCCTTCTTGTGGAGCAGCAGATGTG3 ' (iS^iJ 
: 3 6) 

[00 19] 7^^|g{ci:JoV^Tt^^ 6>J^. p<^i/;r^Kia 

-5 o - <^^^ce>ftM ^Ur^y-ferPT /i^t" i: K - 3 - ;^ 

-"::i^(Z)X9^'^^i: bX^ ^ I/::^^ K 4 6'-' 6 7(0 
ffi^-c^^X^^ ^ ^ K 2 5 2 - 2 7 

1 <DmM\^^^-< X y x-r^;^~y ^ i^:^^ k^ik 



(8) 0-3 04 8 8 0 
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fflb. '^bTX'n— X^ Lr^:^^ F2 2 2 — 2 4 

2(^M*(^;ry 1^:^^ K^fflV^T, XyirnT/l- 

[0 0 2 0] Xy -trnT/i^r't: K~ 3 -4^;^ b • 
:/a-:/tcD{ifcHP«^ll6<^ (F) i^i^f^^o^ooEKc: 

^^V^r. 3*09T»^#bfcM^O^*t^llI2(^ (A) 

Je:ov^TtB4icb/cji<9 ^fe^o Xy ir P T/Vy^^b K- 3 
10 - 4^ :7 - h - y^ t K p X-^— ^^ifi^^-^W^ffl (^^f * 
bV^X^-r Xt/Xn-Xc?:*^:?^ i^;^^ FWJf^^cO 

:7 ;^ — 17 — KX ^ -Y ^ 5' AATGGTGAAGGTCGGTGTGAAC 
3 ' (Ba?IJ#-^ : 2 2) 

y/^— ^Xy--f ^^ 5' GAAGATGGTGATGGGCTTCC3/ 
(BB^aS-^ : 2 3) 
X n X 5' CAAGCTTCCCATTCTCGGCC3 / (ga?lJ#^ : 
2 4) 

[0 0 2 1] JhtB<7>®^(^X^'Y^--Sa^^XP-Xffi(^ 
20 :^'J U::ir'f^ KcO^ W:^^ 1 5 — 3 5 ^0. 

•^bT$f^b<t^2o-'3oflixfeSo x^-r-v^--:^!)^ 

XcD-y^-f X;a5Sfttlvf:f. l*^DNA{^:WXy 
X-Y Xbt^:< <7fet9 ; M;0^^§^ix«^^-YXy X-Y^'-^v' 

Xc7)±^c^f|§g(D^ x^:^^ m^m\-±m^U^ bV^ 
ga^ijX&'Si^s. ^J;t^^*2 0><:5^ 1^;^^ K;0^b?'^^X^-r 

;^5#:tebTt>^^-rxy x-rxb. pcrcox^^-^— t 

bX. Xf^^ttlfflXn-Xi:bT«t^U#^r^^5^P> 
30 ttTV^^o t^oT*^0^X^-Y^-^O^^Xp— Xf^. Jb 
IBtO^^oo ^ ^ i/;^^ KWiJ ^^-i- ^-hm^ ^ 

-5 ^ ^ ^5 ^ ^ X ^ -Y^ -SitJ^X p — X f:^^ 

[p O 2 2] 7|s;^5e{r^v^^Xp— Xt^-^cT^—iffi. #11;^ 
tf5' -7^^{c:i/^-^-'fe^^^^'^bT*5>). -^bX 
ffi^ffi. Mx«3' -7^i^{r^^V^-¥--'&^^^g'^bX 

*^^i~^*Kxfe5<^(-*fbX. tt. ^ 

>5^-fe*E3:fpfflbX*3t:(^^^^?i^i"^f^ffl^*i~^ 

:y (FAM) , T'b^^PP- 
e>-1^/V:^-^iyy;V::tU^y^-^> (TET) . 2, 7~ 
v';^ V^l^— 4 , 5 —i^^ p p ~ 6 — 
i/^^'-fer-YV (J OE) , ^e^y^ nn-Q —^/VT^^i^ 



(9) 



W^^l 0-304880 
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(TAMRA) m^^mm^n^o 
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[0 0 2 4] 

mi] 



0 n 




I 

TAMRA 



0 <— P - o- 



o 



[0 0 2 5] *^P^^5>E^^^t^^Mf^ 
coi^-Y h;^7-f Vc^^^McDMfe^^fei: LT. mRNA^ 

xmW\^(D c D N A^^gfe{;i^or'^j^b;^cfi, 
tb ^ ^ > 4r ^> ^ o - <^:> ^ :y h f * Jb t^i ^tt L- 

[0 0 2 6] *^ig(:0M^>^*.t;'ce'5»S^^Sr:T^KL. 

I L-1 0 : Th \%(omu<r>^W'^%m^^^^t^^ 

[0 0 2 7] I L - 1 2 : I L ~ 1 2 p 4 0 <t p 3 5 



30 



[0 0 2 8] 

mmim m 



40 



^50 



RNAc?:>m 

M^^2, 2ml(D^^ — :flZ.Atl. 2 0 0 0Xg, 5 ^> 

^> 4T;n:?]^.iL^*frv^J#«*^;^|^*t~5o J^otzimm^ 

I SOGEN >^)^lml^)flx.. Jt#b^ 

OOXg, 1 5^m. 4''CXm^L^^k7Km^^^l<^^^—^^ 

- 1 0. ^m^uxmmiki 2oooxg. i o^pa. 4 

J-^/U^Mk.. 1 2 0 0 ox 5^m. 4X:X 
[0 0 2 9] c DNA(7:)^fife 

1 /X 1 cORNA^-g-tpRNAj^r^ l 0. 5ju 1 t^: 5 X F 
i r s t Strand B u f f e r (G i b c o 
B RL) 4 /I 1 , 0. 1 M DTT (G i b c o BR 
L) 2 /X 1 , O. 5mgXml oligo (dT) 



12-18 
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Primer (G i b c o BRL) ImK 2. 5iiiM 

dNTP (dATP, dTTP, dGTP, dCT 
P) Ifil. 124U/m1 RNase 

Inhibitor (^fiig) 0. 5 /z 1 v 20 O U/ 
jLt 1 M~ML V Rever seTranscr i p 
t a s e (G 1 b c o BRL) 1 // 1 (Djl-^^K^^M 

So 

[0 0 3 0] c DNA<^)a'J^ 

cDNA 5 // I, 1 OXPCR^WJS (P e r k i n 
E 1 m e r ) 5 /z K 2 5mM Mg C 1 2 (P e r k 
in Elmer) 7 m U 2 0 // M:7;r — ^ — Ky^^ 
-Y-r— O. 75//K 2 0 juMy/^— ;^:/^-Y'^--o. 
7 5 jLi K 3 MMy^n — y^^5 1 , 2. 5mM d ATP 
(P e r k i n E 1 me r ) 1 ju 1 V 2. 5mM dG 
TP (Perk in Elmer) 1 ju 1. 2. 5mM 
d CTP (P e r k 1 n Elmer) 1 fx l\ 5mM 
dUTP (P e r k i n E 1 me r ) 1 n I. 

2 1.75 M l . Amp Era s e'^ UNG (P e r k 
i n E 1 me r) 0. 5 ju K Amp 1 i T a q'^D 
NA Po 1 yme ra se (Pe rkin El m e 
r) 0. 2 5m I <^M^W^AB I PR I SM7 7 0 
0 (P e r k i n E 1 me r ) ix> PORK 

jtS^tf 5o um^^i^. 5 ox:^2^m. 9 s^c-ei o 

i^m-^i^UVtim^, (9 5t;^^l 5#K. 6 4. 5X: 
iDL*6266^'^^cDPCR(^f'-r :^^/^^ (Th r e she 

Id Cycle) c, t <Dm%^^^i^t-o mmm^ 

^^-/^^ n-Y^>-- 2jtfe^ (a) 

^ffi : — n^:3r>^" 2 (Nat u r e 3 1 

3 (6 0 0) AO 2 -AO A (1 9 8 5)) 

-fvi—'f : gB^fJS-g- : 9 
1/4?— ^ — -feS : F AM 
^ai^-^^— 'fe^ ; TAMRA 
^ — 2jftfe^ (b) 

: ^'>;^-f — n^=^>'- 2 (N a t u r e 3 1 
3 (6 0 0) 4 0 2-4 0 4 (1 9 8 5) ) 
— FrT^^-Y^-- : SB^»J#-^ : 2 5 

:/ : E^IJ#-^ : 2 7 
fe^ : FAM 
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fe* : TAMRA 
[0 0 3 2] 4l^^-~y 

: -r^>!.^>-^^:7:x.n>"y (Proc. Natl. Aca 
d. Sic. U. S.A 80, 5842 — 5846 (19 8 
3) ) 

y z-<— ;?;y^^>r-^— : ia^ij#-^ : 1 1 

:7^n— :/ : Bfl^iJ#-^ : 1 2 
l.^^— ^"fe^ : FAM 
10 : TAMRA 

^ Vj? — 1 OjaY^^ (a) 

: -^'^:^4>^--xi4^^^~~\ O (S c i e n c e 
2 4 8: 1 2 3 0- 1 2 3 4 (1 9 9 0) ) 

y^-^— : ia^ij#-^ : 1 4 

:7^n — : iEl^lJ#-^ : 15 
I/tK--:^— : FAM 
^^oi^^^-^—'gr.^ : TAMRA 
^ — 1 OjRi^^ (b) 
20 : ^57;^-r ^-^^f — n-r^:/- l O (science 

2 4 8:1 2 3 0-1 2 3 4 (1 9 9 0)) 
:7;e- — r7— K:7"^'Y^-- : Sa?IJ#-^ : 2 8 

yvs^— : ia?fj#-^ : 2 9 

: : 3 O 

1/4?— fe^ : F AM 
^rc:/^^—'fe^ : TAMRA 

10 0 3 3] ^ >-:^ — nY^>^"- 1 2 p 3 5i^:/^:r:.^ 
> (a) 

g|S : '^!^>^-Y>"^--n^:3e>^— 1 2 ( J . Immun 
30 ol. 1 4 8, 3 4 3 3-3 4 4 0 (1 9 9 2)) 
:7^ — !7— K:7"^^-r— : ga^Ii#-^ : 1 6 
y/^-;:=;v^^-<'^- : ia^lj^-^ : 1 7 
y^Pt— :/ : @a?IJ#^ : 1 8 
W4<— fe^ : FAM 
^^zn^/f-^v-.^^ . TAMRA 
>f — n-^^:^- 1 2 p 3 ^^y^::x.-.y \. (b) 
felM : — Hvf de^-- 1 2 ( J . I mmu n 

o 1 . 1 4 8, 3 4 3 3 - 3 4 4 0 (1 9 9 2)) 
— !7— K:7"^-f : Sa?IJ#-^ : 3 1 

40 y ;^:7^^^-e— : ia?ij#^ : 3 2 

:7'p— :/ : ia^ij#-^ : 3 3 

U;^— ^— fe^ : F AM 

. XAMRA 

4 — 1 2 p 4 O-f-:;^'^^!/ hjgf^-?- 

(a) 

Wa : ^r^^-Y — 12^:=^>^- 1 2 ( J . Immun 
o l. 1 4 8, 3 4 3 3-3 4 4 0 ( 1 9 9 2 ) ) 
— Ky^^y^'x— : ia^lJS^ : 1 9 

y^^— : ga^ij^-^ : 2 0 

50 — : ga^lj#-^ : 2 1 





(11) 0-3 04 8 8 0 

19 20 
-fe^ : F AM V^T^^CD»^S^oalJ^i^:^ev^Tt^^^^c7>^>^F-^ Cii 

^oi^^^^-'fe^ : TAMRA © <!i Cx (OF^i^iff^M^;^^^ . *^ig<D::&?£i:: J: o 

(b) fee 
m^:^'>:^'^>'^ — ^4^>'~~l 2 (J. Immun [0 0 3 5] 

01.1 48,3 4 33-3 4 40(199 2)) [BB^fM] 

— 17- K:^^^-^^-- : ia?IJ#-^ : 3 4 E?IJ#-^ : 1 

y : ia?IJ#-^ : 3 5 gfi^iJcO*^ : 4 2 0 

fe^ : F AM 10 ; 

^mx^^— -fe^ : TAMRA b ^ n i^-- : K^t^ 

[0 0 3 4] ^*^gf7~|lfl 5t2:^t*o ^tU?5C7:>^® mncomM' cDNA 

nm 

ATCACCCTTG CTMTCACTC CTCACAGTGA CCTCMGTCC TGCAGGCATG TACAGa^ 60 

AGCTCGCATC CTGTGTCACA TTGACAGTTG TGCTCCTtGT CAACAGCGCA CCCACTTCAA 120 

GCTCCACTTC AAGCTCTACA GCGGAAGCAC AGCAGCAGCA GCAGCAGCAG CAGCAGCAGC 180 

AGCAGCACCT GGAGCAGCTG TTGATGGACC TACAGGAGCT CCTGAGCAGG ATGGAGAATT 240 

ACAGGAACCT GAAACTCCCC AGGATGCTCA CCTTCAAATT TTACTTGCCC AAGCAGGCCA 300 

CAGAATTGAA AGATCTTCAG TGCCTAGAAG ATGAACTTGG ACCTCTGCGG CATGTTCTGG 360 

ATTTGACTCA MGCAAAAGC TTTCAATTGG AAGATGCTGA GAATTTCATC AGCAATATCA 420 
[O 0 3 6] ga^lj*-^ : 2 ^^CO^: — 
nm(DM^: ISO h^r2i>-- imM"^ 

mm 

AAGTTTGAGG TCAACAACCC ACAGGTCCAG CGCCAAGCAT TCAATGAGCT CATCCGAGTG 60 

GTCCACCAGC TGTTGCCGGA ATCCAGCCTC AGGAAGCGGA AAAGGAGTCG CTGCTGATTC 120 

GGGGTGGGGA AGAGATTGTC CCAATAAGAA TAATTCTGCC AGCACTATTT GAATTTTTAA 180 

[0 O 3 7] ga^lj#^ : 3 *^C0^:r:7^^ 
gB?IJ<^e§ : 6 6 0 b ^ : lE^^^ 

mm 

GGGGGGGGGG ATTTAGAGAC TTGCTCTTGC ACTACCAAAG CCACAAAGCA GCCTTGCAGA 60 

AAAGAGAGCT CCATCATGCC TGGCTCAGCA CTGCTATGCT GCCTGCTCTT ACTGACTGGC ^ 1^^ 

ATGAGGATCA GCAGGGGCCA GTACAGCCGG GAAGACAATA ACTGCACCCA CTTCCCAGTC 180 

GGCCAGAGCG ACATGCTCCT AGAGCTGCGG ACTGCCTTCA GCCAGGTGAA GACTTTCTTT 240 

CAAACAAAGG ACCAGCTGGA CAACATACTG CTAACCGACT CCTTAATGCA GGACTTTAAG 300 

GGTTACTTGG GTTGCCAAGC CTTATCGGAA ATGATCCAGT TTTACCTGGT AGAAGTGATG 360 

CCCCAGGCAG AGAAGCATGG CCCAGAAATC AAGGAGCATT TGAATTCCCT GGGTGAGAAG 420 

CTGAAGACCC TCAGGATGCG GCTGAGGCGC TGTCATCGAT TTCTCCCCTG TGAAAATAAG 480 

AGCAAGGGAG TGGAGGAGGT GAAGAGTGAT TTTAATAAGC TCCAAGACCA AGGTGTCTAC 540 

AAGGCCATGA ATGAATTTGA CATCTTCATC AACTGCATAG AAGCATACAT GATGATCAAA 600 

ATGAAAAGCT AAAACACCTG CAGTGTGTAT TGAGTCTGCT GGACTCCAGG ACCTAGACAG 660 

[0 0 3 8] ga^ijs^ : 4 ^m<Dm — 

mm(om:mm ^ gE^ijcoas : cdna 

mm 

CCCAAGGTCA GCGTTCCAAC AGGCTCACCC TCGGCATCCA GCAGCTCCTC TCAGTGCCGG 60 
TCCAGCATGT GTCAATCACG CTACCTCCTC TTTTTGGCCA CCCTTGCCCT CCTAAACCAC 120 

CTCAGTTTGG CCAGGGTCAT TCCAGTCTCT GGACCTGCCA GGTGTCTTAG CCAGTCCCGA 180 
AACCTGCTGA AGACCACAGA TGACATGGTG AAGACGGCCA GAGAAAAACT GAAAGATTAT 240 





(12) 0-3 0 4 8 8 0 

21 22 
TCCTGCACTG CTGAAGACAT CGATCATGAA GACATCACAC GGGACCAAAC CAGCACATTG 300 
AAGACCTGTT TACCACTGGA ACTACACAAG AACGAGAGTT GCCTGGCTAC TAGAGAGACT 360 
TCTTCCACAA CAAGAGGGAG CTGCCTGCCC CCACAGAAGA CGTCTTTGAT GATGACCCTG 420 
TGCCTTGGTA GCATCTATGA GGACTTGAAG ATGTACCAGA CAGAGTTCCA GGCCATCAAC 480 
GCAGCACTTC AGAATCACAA CCATCAGCAG ATCATTCTAG ACAAGGGCAT GCTGGTGGCC 540 
ATCGATGAGC TGATGCAGTC TCTGAATCAT AATGGCGAGA CTCTGCGCCA GAAACCTCCT 600 
GTGGGAGAAG CAGACCCTTA CAGAGTGAAA ATGAAGCTCT GCATCCTGCT TCACGCCTTC 660 
[0 O 3 9] Sfl^lJS-^ : 5 ^M(Om: 
ifl?IJ(Z)S^ : 6 0 0 h P v^— : 

mm 

CTGTGACACG CCTGAAGAAG ATGACATCAC CTGGACCTCA GACCAGAGAC ATGGAGTCAT 60 

AGGCTCTGGA AAGACCCTGA CCATCACTGT CAAAGAGTTT CTAGATGCTG GCCAGTACAC 120 
CTGCCACAAA GGAGGCGAGA CTCTGAGCCA CTCACATCTG CTGCTCCACA AGAAGGAAAA 

TGGAATTTGG TCCACTGAAA TTTTAAAAAA TTTCAAAAAC AAGACTTTCC TGAAGTGTGA 240 

AGCACCAAAT TACTCCGGAC GGTTCACGTG CTCATGGCTG GTGCAAAGAA ACATGGACTT 300 

GAAGTTCAAC ATCAAGAGCA GTAGCAGTTC CCCTGACTCT CGGGCAGTGA CATGTGGAAT 360 

GGCGTCTGTG TCTGCAGAGA AGGTCACACT GGACCAAAGG GACTATGAGA AGTATTCAGT 420 

GTCCTGCCAG GAGGATGTCA CCTGCCCAAC TGCCGAGGAG ACCCTGCCCA TTGAACTGGC 480 

GTTGGAAGGA CGGCAGCAGA ATAAATATGA GAACTACAGC ACCAGCTTCT TCATCAGGGA 540 

CATCATCAAA CCAGACCCGC CCAAGAACTT GCAGATGAAG CCTTTGAAGA ACTCACAGGT 600 
[0 0 4 O] ia^fj#-^ : 6 ^m<Dmi:—:^B. 
nm(OM^ : 3 00 h^ne;^- : e^t^ 

mm 

ACAGCCGCAT CTTCTTGTGC AGTGCCAGCC TCGTCCCGTA GACAAAATGG TGAAGGTO^ 60 
TGTGAACGGA TTTGGCCGTA TTGGGCGCCT GGTCACCAGG GCTGCCATTT GCAGTGGCAA 120 
AGTGGAGATT GTTGCCATCA ACGACCCCTT CATTGACCTC MCTACATGG TCTACATC^ 
CCAGTATGAC TCCACTCACG GCAAATTCAA CGGCACAGTC AAGGCCGAGA ATGGGAAGCT 240 
TGTCATCAAC GGGAAGCCCA TCACCATCTT CCAGGAGCGA GACCCCACTA ACATCAAATG 300 
[0 0 4 1 ] ia^lj#-^ : 7 *^CD^:— 

mm(Dm : * mm(OmMi Syn the t i c DNA 

EEm 

TGATGGACCT ACAGGAGCTC CTGAG 25 



[0 0 4 2] ia^ij#-^ : 8 ikm<^mi-^m 

mm(Om:m^ ^ ga^lJcOS^W: Sy n t he t l c DNA 

mm 

GAGTCAAATC CAGAACATGC CGCAG 25 

[0 0 4 3] SE^lJ#-^ : 9 ♦^<^>ifc : 

mm<Dm :m^ ♦ iBM<^^^ : Sy n t h e t i c DNA 

mm 

CAGGAACCTG AAACTCCCCA GGATGCT 27 

[0 0 4 4] @a^lj#-^ : 1 0 «C0^ : — 

mmcOM^ : 2 1 h:^KPv^— : tt^piK 

mm(Om:m^ mm<omm: Syn the t i c DNA 

mm 

GTCAACAACC CACAGGTCCA G 21 





(13) 
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23 

[004 51 m^m-^ : 1 1 

SB^lJCOg$ : 2 0 

nm<Dm : mm 

Em 

TTGGGACAAT CTCTTCCCCA 
[0046] iB^lJ#-^ : 1 2 
mm(OM^ : 2 3 

CGACTCCTTT TCCGCTTCCT GAG 
[0 0 4 7] nm^-^ : 1 3 
Em<D-S:^ : 2 2 

mm 

CCCAGAAATC AAGGAGCATT TG 
[ 0 0 4 8] ia?IJ#-^ : 1 4 
Sa^>J(7);S^ : 2 1 

mm 

CCTGGAGTCC AGCAGACTCA A 

[0 0 4 9] mm^^y 1 5 

Em(D0:^ : 2 3 

TCAGGATGCG GCTGAGGCGC TGT 

[00 5 0] mmm^ : i e 

BB^IjCOS^ : 2 4 

ga^ijcoM : mm 

mm 

ATCATTCTAG ACAAGGGCAT GCTG 

[0 0 5 1 ] mm^^ : 1 7 

ga^lj(^:»ft § : 2 2 

mmom :mm 

mm 

GTGAAGCAGG ATGCAGAGCT TC 
[0 0 5 21 mm^^ : 1 8 

mmooM^ : s 0 
mm(Dm:mm 

mm 

TAAGGGTCTG CTTCTGCTTC TCCCACAGGA 
[0 0 5 3 1 mm^-^ : 1 9 
Mm(0^^ : 2 0 

mm(om : mm 

mm 

TGTCCTGCCA GGAGGATGTC 
[0 0 5 4] ga^lJ#-^ : 2 0 
Mm<DM^ : 2 2 

mm(Dm : mm 

mm 

CTTCATGTGC AAGTTCTTGG GC 



24 



mmcOWM : S y n t h e t i c 



DNA 



20 



^ mm<DMM : S y n t h e t i c DNA 

23 

mmcDMM : S y n t h e t i c DNA 



22 

mm(OWM : S y n t h e t i c 

21 

♦ mmcOMM : S y n t h e t i c 



DNA 



DNA 



23 



mm(DMM : S y n t h e t i c 

24 

ia^lJcOffiS : S y n t h e t i c 

22 

mmcoMM : S y n t h e t i c 

30 

ia?IJ(^aiS : S y n t h e t i c 



DNA 



DNA 



DNA 



DN A 



20 



: Synthe t i c 

22 



DNA 



(14) 



0-304 8 80 



25 



[0 0 5 5] 



^ : 2 1 



[00 5 6] mm-^ 

Ba?iJ<^>:R § : 2 2 



ATGATGTCCC TGATGAAGAA GCTGGT 
'■^:2 2 



[0 0 5 7] iB?lJ^ 

ia^fj(?:)ft^ : 2 o 

nmoom : mm 



mi 

AATGGTGAAG GTCGGTGTGA AC 
^ : 2 3 



[0 0 5 8] ga^ij 

nmo:>^^ : 2 0 



sa^ij 

GAAGATGGTG ATGGGCTTCC 
^ : 2 4 



CAAGCTTCCC ATTCTCGGCC 



[0 0 5 9] sa?ij 

MB^IJCOS^ : 2 2 



^ : 2 5 



ia^ij 

TCACAGTGAC CTCAAGTCCT GC 



[O O 6 O] iS^lJ: 

mm<^M ^ : 2 3 



^ : 2 6 



[0 0 6 1 mm 

Sa?IJcDg$ : 2 6 

ia?ij<;:)M : mm 



mm 

TGTTGACAAG GAGCACAAGT GTC 
: 2 7 



[ 0 0 6 2 1 Mm 

Sm(VM^ : 2 4 

ia?ii(7:)M : 1^ 



Ba^ij 

TGTACAGCAT GCAGCTCGCA TCCTGT 
^:2 8 



[0 0 6 3] ga^ij: 

nmcOM^ : 2 3 



nm 

AGAGACTTGC TCTTGCACTA CCAA 
'■^ : 2 9 



[0 0 64] sa^ij^ 

ia^ij(?:)g^ : 2 6 



ga^ij 

GTAAGAGCAG GCAGCATAGC AGT 
•-^ : 3 0 



ga?(j 

TGAGCCAGGC ATGATGGAGC TCTCTT 



26 



WL^COMM :Synthetic 

26 

ia^lJcOffi^ : S y n t h e t i c 

22 

ga^lJ(7>aiS : S y n t h e t i c 

20 

Sm<OMM : S y n t h e t i c 



DNA 



DNA 



DNA 



DNA 



20 

Mm<DWM : S y n t h e tic DNA 



22 



S y n t h e t i c DNA 



23 



ia^lJcOffiS : S y n t h e t i c DNA 

26 

ga^lJcO^gP : S y n t h e t i c DNA 

24 

m(om : 

m^lOMM : S y n t h e t i c D N A 

23 

Ba?IJ(D^S :Synthetic DNA 



26 





27 

[0 0 6 6] gfl?fj#-^ : 3 1 
@E?IJ(^ft^ : 2 0 

Mm^m : mm 

mm 

CCAAGGTCAG CGTTCCAACA 
[0 0 6 6) Ba?lJ#"^ ; 3 2 
ga^ljf^ft^ : 2 2 



[0 0 6 7] mm- 

mm<DM^ : 2 6 



TAAGACACCT GGCAGGTCCA GA 

'■-^ : 3 3 



[0 0 6 8] la^ij: 

ia?lJcO;S^ : 2 3 



mm 

CGGTCCAGCA TGTGTCAATC ACGCTA 
: 3 4 



la^d 

AGATGACATC ACCTGGACCT GAG 
[0 0 6 9] ga^IJ#-^ : 3 5 
la^ljOS^ : 2 0 

mm<Dm : mm 



mm 

ACGTGAACCG TCCGGAGTAA 



[0 0 7 0] ga^ij; 

ga^lJ(7>S^ : 2 6 



^: 3 6 



ga^fi 

TTCCTTCTTG TGGAGCAGCA GATGTG 

[iapiS(7>^*?fet^p.g] 

imi} m lit. ^mm(Dmmm(7:>mm^7^irm^^h 

[112] ia2f±. -r^^^-n^^Sf^V-- 2 (A) V 
— y:i. P>^~- y (B) Kt'^ilfe^cO^^ U;^- 

ims] msit., -^V^ — n^^V- 1 O (C)^:::! — 
[H4] 124^^, -Y^-:^ — P'-^^V'- 1 2 p 3 51^:/«:3L 

^ h (D) V^ir^mi^'^(D^^ u:t^ HWiJco 

[0 5] Bist^. V^ — a^^^ V- 1 2 p 4 o i^:/^ 
-=^?/h (E) 4r:^— K'r^»'f^^(^^^i/:t-^FWiJ(^ 

[06] H6t^, ^V'^r^T/i-v'}^ \^^~~S~^^:^y^ — 
h . r't: Kn<^^— (F) ^ Fi^-Sa^e^cT^p? ^ 



(15) 
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28 



mm<OWM : S y n t h e t i c 

20 

mm(OMM : Synthetic 



22 



DNA 



DNA 



mm<Dmi 



t : S y n t h e t i c 

26 



DNA 



mm<D^M ' Synthet i c 



DNA 



23 



ga^ijoi 



: S y n t h e t i c DNA 



20 



mm(OMM : Synthet i c 



26 



DNA 



n — CO f i a * ^ ^ H ^ ^ o 
[07] 12 7 — n^^apv- 2^n— Ki^^^e 



40 



[0 9] Bl9t^. — 1 0^:^— Kf ^ 

[010] 01 Of^. -fV;^ — P^^^-- 1 2 p 3 5ih 



50 



im 11)01 1 f^. >^^ — ^af^v- 1 2 p 4 Oi^ 





29 

-So 



(16) 



^10-304880 



30 



^ [mi 41 mi 4^^, — n^^ar^-- 1 2 p 3 51^ 

[m 1 5l mi 5f^. Vi^ — n^d^^-- 1 2 p 4 Oih 



11 



71 



(A) 



2 o:Ly^^ 



3 
5* 



. 5 



1 l/tk-^- - y 



5' 



■5* 
3' 



(B) #J^^IC 



3 
5* 



,5: 




5*- 



(D) ^^^jCS:i(*T 



3 
5^ 



-5' 



■B' 



5' 
3* 



■3' 



'5* 




4.60 



9W 



mm^m : 0.991 



1121 



1 

61 
121 
181 
241 
301 
361 



atcacccttg ctaatcactc c tcacagtga cctcaagtcc tgc aggca tg tacagcatgc 
agctcgcatc ctgtgtcaca ttgacacttg tgctccttgt caacagcgca cccacttcaa 



gctccacttc aagctctaca 
agcagcacci ggagcagctg 
acaggaacct geaactcccc 



gcggaagcac agcagcagca gcagcagcag cagcagcagc 
t tgatggacc tacaggagct cctgag cagg at ggagaat i 
aggatgctca ccttcaaatt ttacttgccc aagcaggcca 



cagaat t gaa agat c 1 1 cag 
atttgactca aagcaaaagc 



tgcctagaag atgaacttgg acct ctgcgg catgttctgg 
tttcaattgg aagaigctga gaatttcatc agcaatatca 



(B) I FN-r imm^: 2) 

421 aagtttga gg tcaacaaccc acaggtccag cgccaagcat tcaatgagct catccgagtg 
481 gtccaccagc tgttgccgga atccagc ctc aggaagcgga aaaggagtcg ctgctgattc 
541 ggggtgggga agagattgtc ccaataagaa taattctgcc agcaciattt gaatttttaa 



(17) 



#11^1 0-304880 



ims] 



to I L-10 (BB^W^ : 3) 

^gggggggg att tagagac ttgctcttgc actaccaaa g ccacaaagca gccttgcaga 60 

aaagagagct ccatcatgcc tggctca g ca ctgctatgct gcctgctctt act gactggc 120 

atgaggatca gcaggggcca gtacagccgg gaagacaata actgcaccca cttcccagtc 180 

ggccagagcc acatgctcct agagctgcgg actgccttca gccaggtgaa gactttcttl: 240 

caaacaaagg accagctgga caacatacig ctaaccgact ccttaatgca ggactttaag 300 

ggttacttgg gttgccaagc cttatcggaa atgatccagt tttacctggt agaagtgatg 360 

ccccaggcag agaagcatgg cccagaaatc aaggagcatt tg aattccct gggtgagaag 420 

ctgaagaccc tcaggatgcg gctgaggcgc tgt catcgat ttctcccctg tgaaaataag 480 

agcaaggcag tggagcaggt gaagagtgat ttiaataagc tccaagacca aggtgtctac 540 

aaggccatga atgaatttga catcttcatc aactgcatag aagcatacat gatgatcaaa 600 

atgaaaagct aaaacacctg cagtgtgta t tgagtctgct ggaciccagg acctagacag 660 



CD> I L-12p35 (ffi^W-^ : 4) 

61 c c caagg t ca gcg 1 1 ccaac a gcc t caccc tcggcatcca gcagctcctc tcagtgccgg 

121 tccagcatgt gtcaatcacg cta cctcctc ttUtggcca cccttgccct cctaaai;cac 

181 ctcagtttgg ccagggtcat iccagtc tct ggacctg cca ggtgtcttag ccagtcccga 

241 aacctgctga agaccacaga tgacatggtg aagacggcca gagaaaaact gaaacattat 

301 tcctgcactg ctgaagacat cgatcatgaa gacatcacac gggaccaaac cagcacattg 

361 aagacctgtt taccactgga actacacaag aacgagagtt gcctggctac tagagagact 

421 tcttccacaa caagagggag ctgcctgccc ccacagaaga cgtctttgat gatgaccctg 

481 tgccttggta gcatctatga ggacttgaag atgtaccaga cagagttcca ggccatcaac 

541 gcagcacttc agaatcacaa ccatcagcag atcattctag acaagggcat gctg gtggcc 

601 atcgatgagc tgatgcagtc tctgaatcat aatggcgaga ctctgcgcca gaaacctcct 

661 gtgggagaag cagacGctta cagagtgaaa at gaagctct gcatcctgct tcac gccttc 



(E) I L"-12p40 CKS'Ejm: 5) 

181 ctgtgacacg cctgaaga ag atgacatcac ctggacctca ga ccagagac atggagtcat 

241 aggctctgga aagaccctga ccatcactgt caaagagttt ctagatgctg gccagtacac 

301 ctgccacaaa ggaggcgaga ctctgagcca ct cacatctg ctgctccaca agaaggaa aa 

361 tggaatttgg tccactgaaa ttttaaaaaa tttcaaaaac aagactttcc tgaagtgtga 

421 agcaccaa at tactccg gac ggttcacgtg ctcatggctg gtgcaaagaa acatggactt 

481 gaagttcaac atcaagagca gtagcagttc ccctgactct cgggcagtga catgtggaat 

541 ggcgtctctg tctgcagaga aggtcacact ggaccaaagg gactatgaga agtattcagt 

601 gtcctgccag gaggatgtc a cctgcccaac tgccgaggag accctgccca ttgaactggc 

661 gttggaagca cggcagcaga ataaatatga gaactacagc acc;agcttct tcatcaggga 

721 catcatcaaa ccagaccc gG ccaagaactt gcagatgaag cctttgaaga actcacaggt 



1^41 



[SIS] 



(18) 



[I1I61 



(F) GA POH mmm^'. 6) 



acagccgcat cttcttgtgc agtgccagcc tcgtcccgta gacaa aatgg tgaaggtcgg 60 

tgtgaacgga tttggccgta ttgggcgcct ggtcaccagg gctgccattt gcagtggcaa 120 

agtggagatt gttgccatca acgacccctt cattgacctc aactacatgg tctacatgtt 180 

ccagtatgac tccactcacg gcaaattcaa cggcacagtc aaggccgaga atgggaagct 240 

jtgtcatcaac gggaagccca tcaccatctt c caggagcga gaccccacta acatcaaatg 300 



ms] 




8.07 



OJOO 



mmmfiL : 0.997 



4.50 




T 29,44- 



4.50 



[1119] 



IL-10 
4B.0O 



30.23- 



12.4 




4.50 



9.00 



(19) 



^#^¥1 0-3 04880 



111] 



lL-12p40 



28.56 - 



9,1 




.00 

mm^lk: 0.398 



ABO 



9.00 



1 21 



Ct 




24.57 ' 



17.09 



9.61 



0.00 



9.00 



gi 3] 




13,78 



0,00 



4.50 



9D0 





(20) 



10-30488 0 



imi 4] 




10.23 



0.00 



4.50 



9.00 



1 5 ] 



Ct 



IL-12p40 
38.58 Ji 



31 .65 



24.71 



17.77 



10.8: 



00 



4.50 



(72) 



m)mm^ mm 



